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m m m 

[oooi] *mw&. &-\,4-7>v%^frh*-7>v%^m^ttmmrr%<> 
[ooo2] xmz. T^^t£t*(Da^/v%>&mfcvx^^—Mbvxmmvx\<^ 0 

o 

[0003] a p i#*p izxv&mfem&mmuistixm. mm^m-rz^^tdtf 
xnnm^*/>3e—Mi!>^&-rz>b^m&tix\< >5 C 

vxmm-rzz.b&xz-r, ±mwm^tvx<o^\\m^tix^^ 0 

mn. ^z/zfi/(Dm275febmfei5thXteK). #m0>>bm&&\ ^itub. n-^ 
xmft^*;^—Mb\M%wm^wr®m* <DUfr.nmt>fy>x\ ^s. 
[0005] w*.^ ^vu—^^/v^—^rQ^mv, ^/—^mm^mm-r^btmfi 

x%z>th ^in?tt<D£5te&ffitim&£*ix\/ \ 

[0007] ^zx\ i&m^htt., & -f/i'XZ'&mnbLx a -?/i>>$>&m£.irZ)Z.b&n 

V ^Xn. "fenlf^— ****!J?~ tf (CBP) ©ffMB »C«fcoTG-l-P*5«fctW/l'=i*- 
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CDP) ©tfUH Wot, G-l-P*3«tt5-fen^-y =f«F (M^n) fi^Sn+ 
d^%X."C, 3-1, 4-^/^^^<Da-^/V^7^<D^fe(D*^^f^bfc 0 

jjmfe, ^aK^*y9— (cbp) sfcrt-feo^^hy ^^y^— if (c 

DP) &ffiV vT 0 -^/^^^py^^UTG-l-P?r#-C (fglX©) , rOG-1- 
P^m^^bTi/^^^y^— €(GP) Wot a -^/V^S^ffc-TS (KI2X 

S) 2g*p&#ifc-c<fc5o rcD^-^cD is -^/^^^py^^i-^SJ^^^v^TG- 
io-efcs 0 

[0008] G-1-P»i- a -^/Kfr^&^fifcUfcSirrs^ SJfe«P^*/W>y>« 

[0009] ^(DtzJb, z.tibXM.&?LM1rz®,=*xK mm*<>®&tottm<o&l&&m&h, 
[0010] 2o(©S^KJ£XSJ&»bfc5tt^J£^5;fcfcfc:, #»*Sr*y^'y^$*Tl 

HJ^^^^^^wjtt, 2«is<^^*y7— ^^y^^xmm-r^mx 

fc^o flljfctf. «<b(##W:£fiU)te^n— ****y7~-tf(SP)£CBP&|^l$ 
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[oon] wtt^s^fi. 2ti©ii^^ ^<DmM&£Tf£.mm%&#is&? utmb<DW 
-era, G-l-p{ispco^s^l-efe^i:P^F(-cBP(DS«^t ) ^oTv^5b, *fcy^ 

m.mxibz> 0 ^(Dfctb, mz.2mm(Dmm&m&&*^tx-b&ir vt>mmktez>mw 
& @ Mtirz^mm^&xzfo^htmffimwixfoZo 

[0012] Itmbte 0^ffl««^^2OOl^S^{-^V^-C, SP43j:y?CBP^V^c 
v^^rAJ3\ ^^d-^^G-l-P^* LTirntf ^— ^^^-T§^^^S!J 
{^lJffi^S^^atf^-^^G-l-P^S*LT^^a-^^^i-§SJ^^ii 

#^•12) ^tTof^^, ±*\?*—xfrbG-i-p&m&Lxx?v—x$:&m-rzBi 

[0013] o£«9, CBPf^^G-l-P^^i-^^^^^, -a-^^nfcG-i-p^^j-r^^ 

[0014] tot, ±n^-^mmmmt\^x2^m(DmmR^mm^no^tnmm 
x&ztmz-btLx^tco 

[0015] ££>^ G-l-PSr^Sf Z>JjW:Sl?\-<Djimiz.$$\,^Xh, A-^f a 

[0016] )3 -l, A-y/wz/frb a -?;vjj >&m*k-rz>&m5cjfcia^ sf/v^—Tstm** 

[0017] Mfe(##fF3Cifc2) tt, ^u-^^-fcnlf *—**&f&ir^XTMZ.m^X 
«^-^©ig?r, HJS^ P fc 3-Cig<'»or i:^m^T*fc5r i:^5SL-CV 
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-fenlf^-— X<DI&.m&M#>X\<^Z>o Itmbfe, ^*Ui. ^M/=»— ;*^CBP<DG-1-P 

[0018] cBP&m\<^x^:<Dmmxhz>-tvitt— ^^-m-f-^R^^i- 

m^^^—^m^t^xmm^wxh^tmm^nnx.^0 

[0019] — ^ 2o<Dii2rffl V ^irntf *^£>T5:n— ^^(D^^K^t-^V vt\ CB 
tiZtctb^ ?/i^—x<DmBt<ofr&Ttf1tb\sXh&#<nRfe&. -fern**— 

#fF^l : ®^5i^02/097107^^^W5/h 

#^FfF^Cifel:^b|59b, Denpun Kagaku, vol. 39, No. 4, 1992, pp. 281-283 
^!#fF;£$fc2::|l:[S)fbx Trends in Glycoscience and Glycotechnology, vol 
. 14, No. 75, 2002, pp. 35-50 

[0020] *38Wtt, ±IEIim&<^&£IclII1-5t>OT&^ AfltettfcOfcjfcv * 0 -l, 4- 
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[0021] *mm&b&. ±mmi%fWtirzitibK&mwft&Mtoitte3k, 3-1, 4-^ 

, 3-1, 4-^/^^^a^/^^s^J;<^$tt5-^^m{lJU-tb^S<5 
[0022] **Wte>tt*fc, ^©toEI^LT, roBCJ&^&wt, 3-1, 

[0023] 3-1, 4^/^>^^o^^vSr3R3ti-«^rjSfe-Tf*>o"C, 3 

-1, 4-?A'ttsb. zfy^— b, V^mUb, 3-1, 4-^/v^7^^y7— fe?^ a 
-1, 4-^/kfr>oa>*#!J9— ^Srg-tfaSRSrKJtS^T, a-^y?r4tt5I 

[0024] looHt^Irii, _h|B 3 -1, 4-^#^i2 % tn^-^"Cfc*)#, _hSB 3 -1 

[0025] loo^i^St?^ -LIS 3 -1, 4-^/v#>13:, M^^3^_hcoirci^-y=f^-efc 
0#> _hfB3-l, 4-^;^>^y7-^li, irn^dr^hy^^y^— ^-CfeD 

[0026] 10(D^Jfe^-e}*, _h|E 3 -1, 4-^/^^tt, m^3^_h(0-feci^-y=f|S-t?fc 
_bfB3-l, 4-?A'lJ>rfcX*V9—' tnlft- ^tfv^y^— i^&J^ir 

[0027] loO^»i-C{i, ±ie£0I^*3Vvr % ±|B a-^/V^^^jg^l^NF^ 

[0028] loO^lfe^^-Cii, _hiB$$$tf3\ ^fy^9— «*fctt^=»— *2h¥S/ 
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[0029] immmmmx*^ ±mmmit, ^/^-^^yy—^^-a^^—^ 

[0030] lo©»ittt, _h|B^«, X^—^tcfe^/Utt^-^ZZbl^ 

[0032] loO^Jfe^fiB-CW:, ±IBy^iftagO«l«tt, lmM~50mM-Cfc«!)#5o 
[0033] lmmffiJ&Wreti. ±Ma-^f;V^iK TKn— S*3fc^itefB*fe<z>;fr 

[0034] *«w©^rife»!:j;9 % #f^^'l4(0-fe/vn-^?^^'l4o^D o p^^^i^J;<^m-e# 

So 

[oo35] [HMitt, #mn<DW&xmz&\<^x^%Rm<DMffi&^ir 0 

[H2]02J4, 0-1, 4-?/l'%l<'kVX J tti\?*—X&m\'\ 0-1, 4-^/V# 

[|H6]|EI6« > ^mw<D$!i3t^&lc*5V^T, ^fy^«9— ^(Gl)*fcf^/v= 
— if (GOx) i^n^^(MT) +^;V^^-^(POx)%^j)nL 

[0036] ga#j#-^i ^DNA^-r-^— lo^ssa^ij-cfcD ; 
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[0037] j^t, ifmmmn^wmt** 

[oo38] if.mmm<D^.w\^.t>tdo, mmj&^mufe. mzmRi-^^m, t^mm.^ 
[0039] ^m'mm^xa r a -^/v^j d-^a^— *£#j&^£i-5*t^&o-c, 

[0040] a -y;v%i/\^ i^iaotH:, #H£<£>|gc (i~^fc>*> , a -l , 

£ibKl£?;£L<teO~5(M@ N $e>fc:0*lX«:O— 25lft % £blZ.&~&V<fe0mXhZ> o 
[0041] ^ISW^fefCioTjK^^^^a-^/^^tt, 

&<DWc<Dltt3:^ #*L<«1— 10000-e$><9. £«90£L<mO~5OOO-e&^ 

[0042] a -1 , 6-^V3^K^{^. a -^/^^^ tC^^f^^TUTV ^ £V 

[0043] a-^/V^^fi, D-^/W3— ^0^^«^^b-CV^t>«tV>U a—^/V^JXD^L 
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x&&(D^mK&<>xnK>timz>o 

[0044] a-!f;V3>l/\^ ft&mzttffil X 10 3 ^_L, #?;£L<te$j5 X 10 3 ^±. «fcW£L 
<{i^JlX10 4 ^±, $fe(^*L<f^5X10 4 ^_h, £k(c0£lXtemxio 5 W 

10 5 ^T> SklqSfrtaXttJftl x l0 5 J^T<^#^*£#-r3o 
[0045] Mf|£tfiJ\ *^SM©5J3g*'«feT?fflv>btbSS«(^l^^ :/5M^-> 3-1, 4-^ 

[0046] <a^/^^<DMat{-fflV>§^> 

3-1, A-^f;v^^m=7—^k, a-1, 4-^/^^^*y7— 
fflv^o -©S9ftofl3»il-*3V^ri, 09*.Wf. 3-1, A-iTM^h, 
»y^*fc«^/V=3— X-l-V^mt. 3-1, 4-^/V^^^U7— a-1 

[0047] *W*B*m*3V^T^ffl$tb«ffli&ry^iK|gjtW: x CBP05tt$ESJSfc:yvfifc£rfli 
tfcU&S^SrVM^, il«|y^(^J^}i, NaH PO , Na HPO , KH PO fcJj;^ 

2 4 2 4 2 4 

K HPO ©J:5<i^>il!i)«fcVKt«!J>«i(«ttf, ^-l-y>- 

2 4 

[0048] «§0J§O®B£^fe~ete. ^'P^/V=i~^|'yp{7— ■tf*fcWt^A'3— ^drf 
[0049] ^|§M(©m5t^"e«. Mi^CT, #H0!>BMS, -f^l^^x.lsP'fJ*. 4- 
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- a -7>vi}j hy>*yzcy— if & £XffV=i— V^y^^7^/*f4J*frht£ 
[0050] (1. 0-1, 4-?;v%-y) 

m-r%w^^o 0-1, 4-^/v^>-^. E^^^fe«9#^o mmvtp-y^* 
^tp-i, 4-y/pjji/t±/isv-xb\zmmmxhz> 0 mmvz 0-^*^x1^ 0 
-1, 4-^/^^^Kx<>x(D^mmi(Dm^^tix^ 0 i^<o&-i t 

&mitL<te.m2-m5x-hz> 0 n&mm2-mio(D&-i, 4-^v^^, 

-fen^yrfJ&t^V^o m^^2<£> 0-1, 4-^/V#^£#tC, -femf *5. fi 
^S# 5 3<D0-1, 4-^^V^-feC2hy^-— ^Vn5o M^S^4<D0-1, 4-^/W^ 

mvm^mMx^(DX\ m^-&(Dm^-i, 4-^^^xw^.v^\ js— 1 

, 4-y/is*>\^&bi&zmVdtpKl?l£lrZ> 0 0-1, 4-^/v#^te, *«J3&^^«$ 
Xte, 2001-95594-^ WW btlZ> 0 0-1, 4-JfA»J]l/tt^ 0-1, 4-7 

/v^^&mmmtmfrhmm 0 -1, 4-^^ v^ssv ^-rtto^^pg^ 
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[oo5i] mmw^tirLZ 0 -1, 4-^/v^^<z)^s«. i%-&j4o%-e 

mmW*PX* 0-1, 4-y^Z>^<DM&fe, Weight/Volume^ 1r?£frib, 

x»$YW-rz>o 0-1, 4-??v*^(Dmm^irg%b.mm^tt&fo<D$-i, a- 
^;v^tmm-r^m^^o 0-1, 4-^/v^^^ffl*^^^-r^^ % 

[0052] ^^co 3 -1, 4-^/^>^m^. zcmmm*<Dmm})> 

^<D^/v^St^3^-l-y^^^^S^^^tcj;o-r^i-5-t{e:i: 
oT#btt^M:^, 3-1, 4-^>^7^:y^lt«v^o -r&fr^ ^Tcoii«9-e 

[0053] [ifcl] 

3—1, 4-^/^^:y^W:^»H^^^^*^feSo KJ&HS^Nf^ 0-1, 4 

<te#fro. i^_h-efc«9,ftt>0^b<«^o. 1— mo. 6-efc5.„ 

[0054] (2. ^9^—) 

^y=^KHS^3- *a^M^ifc^^ffl£;ft>#5o ~fy^— tt, G-i- 

-tt, o-l, 4-^/^^K^T^W^^^-e#5iSilfl5^1^^±W-rH 
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Rmm^m\^^fi^^^-Kn^xi<>(D^v^vmm^a-i, 4&&xm 

-1, 4-^/V=iVK^-eJllS^^$tVT, ffit^fil^<Da-^/V#>^1^c$tV 

5 0 :/9>rsr— turn, ^/v^v^^y^-if izxoxmmiL^m^nm^iiiM 

[oo55] ^-r^-«, ^Bjo^<^m^^«i:L-c^fflL#ti,^j;<, 

<D&m\zx<>x&j&£tiita^/>#is&7?>(^—kLxm^x* *mw<Dj?mz. 

[0056] -f 3 ?^— fct, a-1, ^^/V^v-K^^^-g-tPa-l, 4-^/1^/ >--C&o "Ob, 

[0057] -?=7^~ (Dmtvxn, -v/vh^-y^, t^p— r^n^^y, ^ya— 

So 

[0058] -^A-h^y^i&fte, *K^B#^-Cf*, ^2ffi-^Jl0j@O^/^— ^^^^bT 
^Cfc^jCT^oT, a-1, 4^(Cj;o-C51?g$tL^®^VN9„ ^b^rV^mfe 

.x, ^/uh^zf^yt—^, •?;vY3r??3r—^ ^r^by-f-^r—^, -^/^h^^/^-—^^ 
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*-e&>5 0 ^b^rv^mn, m&xh^xh&^u m^^b^rv^m^m^-mx 

[0059] T3:n— Xtte, o-l. ^^^^oT^^tbfc^/^— ^^&6»fefllJ«$*bSitt 

[0060] r^n^^-vtra:, o-i, 4j&^cj:oTigiS££;ftfc^=»— ;MMftKi* oi, 

[0061] i/y^— ^V«, ^d^fefflf^^tbS^/V'^VO— ®T*fo<9, Mm&<D&fti>» 

o 

[0062] ^ya— y^©^*ttft«ttK:tt#lJl X 10 5 -^J1 X lO 8 X»2b<0, 0*L<ttJK)l 

xio 6 ~$jixio 7 -efc5 0 

[0063] ^/l^Wu *#SBlj:£U< , PtStfKfc: a -1 , 6-J$^bfc, #^*&) 
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3|Sf£LT^S##Aureobasidium puUulans^^^S^^iiiit^So 7 AS? 

^Bacillus megaterium^^^50^^^^n^dr^hIJ^/V^;yh^^7^7 
[0065] T^n-^T5n^^£<7)^^-efc5o M^rf?l££;Jx 

[0066] mm*. jzi&D$m* m^^mm^xx^tJMmm^n^ 
[oo67] Tzm^mi*. mwizxv. v ^s^^^i^m^^^i-tb^So v 

o^j^L-cfi, jsjmhkr. 9&t*m&* #mm®. <-rm%&. &£xft>bxm& 
ftz&mtfhtiZo mmwM<DMtvx\^ >-^-^ /h***^ *5«fcT*#» 

—xa—>-x?—r)i*jbz> 0 7zm<Dmffi<DM<Dmtts mffiZ£.m-rz>mm(D&m$c 
&<Dm$k, T^v-x&*3&£\,^*c^—mmx&z> 0 
[0068] RT»i4«*&tt, ?xi&<Dmm\zm* (Dtom&ffitzkizxy&btiz* *mvk<DM 

nmx-hZo ikJLWb<oum\ttu*ibz>o ^x^m^mn. mm^mtm. 
m&Tiz^^xMBmttmfcmmirzzbfcX'Q^ mn^nmm-r^. mm 
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[0070] mmtmmz. mm\mmmm^z.m\\^m^^^m^mLxmhfi^ & 

[oo7i] MB&wmmftMm*. mm^mmm^m^^t^xoxmhti^o 

&m'9mmftMVoe>MbL,xi^ mm&wt4— 100000)?% a -1, 
^im-2om^-r^mm, m^#m.3-5oo<Da-i, 6-^^^m^±< 

m<DWs&, ^m^ritcmm(Dmm^x^xnh^^m^<D^m(D^mmti:V) 

[0072] «f&2fc*3fcy 9— -e ftMmz, WBK^/v^^^y—^ £t>v ^ 

ffikte. ^L<te&jio~&jioo, 000, J:90*b<iilti5O— mso, 000. 

90l£L<te&JlOO~mo, 000-efc5„ MB*X*])7-1iftMmZ, ftMZthtzM 

m^mm^^xmhfi^^mm^^m^mmt^n^o mm^^vy- 
nftMrn-i. m^<D^<Dmm.(Dm^mxmm^o 
[0073] ^^vv^^mn^M^mm^ r^y. mm^<D^m 

ic^xnftmz^Lxnbtizftmyo&^o ^mmx^ ^^hv^xum 
mw^m^^m<m(o^ir^mm±m^ mi^<\-i.mio-mioo, 000, 

<k£$j50-$j50, OOO.$e>{Cj;«90*b<{^lOO-^JlO, 000~efc6 o 7**XhV 
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[0074] «r^M^ 7*^-mm. ^r^n-^mm, mm&mmmftMm 

[oo75] *mw<vjjmx^ ±m&nm<Dmmmz. ^9^—tvxm^^htin^o mx.t£ 

[0076] o. mmv>wt^k.i^^—^-i-v>m) 

1® ft (moiety) (DmrntteZmm^^o 3-1, A^A'ttlsteW)?— HK£<oXM 

xmmti^xitm^x^ ^tmx.hti^>o ^m^rnxn^mM^m^^Mmv > 
m&^<DX\ ^mmm^x-h, ^(Dmnzmmv^mt^^ mmv^mizfe. v>m 

4*>-*^t?7i<tpx®.m£tvz>o z.(£>m&, ])^mtv^mm.tv>m^>'ti'i¥m 

mmt^^xmmv>mt^^ 0 ^mm^m^x, mmv>mn»^<^ v> 
m<v&n<n<kmi&xh<9, £Wi^<m>m<DT/i'%v&mM.x&z> 0 mmv^m 
<D&$iis\,^foMtL,xte, r^m^m-rhv^ v^myKmr.-rhv^ v>m= 

3 

po ) % v>-mr.7kmT^~v^ y^^nr^-^&^w t>frt> 0 

4 

[0077] ^y^«> SJ&|fg^B#<DCBP-GP^J&5M;i:i3V^ lMMO^^tlXh 

[0078] M^yv^tt, Mfttt. tfV})>m(Wx.&, t^y^. Hy^g^j^ray^) o 
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[0079] *^*B#tr*5V^ ^a- X-l-V^mkte. x-i-])-y&t(c HOP) 

6 13 9 

Sfe(C H O P)©#I:©&JR4re<fc«3, J;9»*U<H:^/^=»— ^-l-y>«(C H 

6 13 9 6 13 

9 

te, ^-l-y^ife— ^-i-y>-^#y^ ^=>^- 
i-y^(c h o Ph fciras^rf e>ft3 0 #9§*w$t-*3vvc\ «im##-c>fb^&- 

6 13 9 

O^a- ^-1-U^(C H O P)*5j:^(D^^t"o 

6 13 9 

[0080] ^=t— x-i-y^mtzBCfofflife^cBP^pmifcmz&^x, imm<D^m 

istixh£<. mmm$&i$tix\,>xt>£\\ 
[oo8i] ^m<D^m^^^x, Rj&mi&m<DRf&mm*(Dy>ti&by/\'^—x-i-y>' 
mtom^itm*. &n<Ditmx-&onz><> 

[0082] Rj&m&tp lz.$°i#izmffl) l&<0*Mk8tb?Jtea—*-l-!) >Wt<o^r/^Wk&t 
(D&fYfe* i-tm^a-X^O. ImM— ^JlOOOmM, 0£U<[3^1mM— ^500mM 
, «fc90*lXi2$JlmM— ^J50mM-efc«?, £b(-£903aXfcti^5mM~ |)30mM 

[oo83] &mA<Dxmz&tf%mm*<Dmmv>m<Diz&mfe. mm^mx^(D^m 

, ^<Dx^m^^mn^m^x<>xmmy^i3^^^— x-i-y>m<D& 
[oo84] #ay^«. Mx.fi. y vgi^^^uTWT©^ifetj:j;t)^«)e>n«o 

^tf^(200/il)^U 800Ail^y^V^(15mM ^y^fyHTV 
*r~V^ lOOmM mmMm &m&U *ftV ^X200 n l<£>568mMT^=vMf^ ( 
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P H5. o)&uax.xm&u Rfo%k%mz>o zo°cx2o^^i,tim. 
[0085] ^-i-y ^ifett. &>T<Djjmz£yfem&tmz>o 300 ^ i<z>$j^ 

f<^(200mM Tris-HCl(pH7. 0), 3mM NADP, 15mM 
3mM EDTA, 15/tM^3- 6/ig/ml 

30#iafiySUfc&. ^3fe5fefttl-^fflVNT340nmT?^^7feS^ay^i-S o «SgE£a 

tt^ift^o ^^istij:, ?;i'=*-x-i-v>&L(Dfr&m&isti. mmv^ 

[0086] (4. 0-1, 4-^/1-^7 l^fcXfty^—H) 

*mmwpxtz, r js— i, A-^/v^i^^vy— &}tn, 0-1, a-^;v^<d 
srv^o 0-1, 4^^^^vy—^i^mv>m^M(DmRj^xh^p-i, 4- 

[0087] mu 

0 -1 . 4— 5f;u*>(fi^j*n) +MS'J>S? 
o yS -1, 4-<f;u*Xfi^^n-i) + a -D— x-i 

*33.r.©^*3V>-C, W5lll*©/5-l, 4-^/V^>'(^m'^S^20^ x 0-1, 4 
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[0088] $ -1, 4-^y*^*!J7-f(i^tL<ii, irnlf ;*Jtfc*3j%y9— "tf (EC : 2 
. 4. 1. 20)^tt-fenf f ^W^*^*y7— i?(EC:2. 4. 1. 49)-C&5„ 

[0089] tntr jr— zframy?— iff*, -tn^— ^<D0M7t.?^m^^—^^V^y 

[0090] Mb2] 
[0091] Wb3] 

■bn^-g=r*(M^ftn) +jnt<j>i£ 

o -fe p;J-'j =T ffi (S^J$n - 1 ) + or - D - ^;U=I-X- 1 - 'J >H 

^ISWO^ifetcfeV^tt, 0-1, 4-^y^tnt't-x-efc5l^, J3-1, 
*»W<©^fe»Cj8V»-Ctt, /s-i, 4-^^v^-feo^-y=f*t-e*>««^, js— 1, 4- 
^M<D^^*3V>-C«^c, /S-l, 4-y;]sJj>-&-teri*V=fmXhZ>W&, 0-1 

&<5o 

[0092] 0-1, 4-~?SUjj>rfrXW7~-litZ, <D%Lm^i&lZ>o j8-l, 4 

-^^^^V^—^m^-t^^fDMt^Xn, ClostridiumJRO^ (#1*. 
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l~£. Clostridium thermoceUum&J; ^Clostridium sterocorarium) ^ Cellvib 
T\oWb<O^M <M%M, Cellvibrio gilvus) , ThermotogaJS <M%- \$. „ Ther 

motoga neapolitanajo itJ^Thermotoga maritima) „ RuminococcasJ|<Ddfe 

Ruminococcas flavofaciens) ^ Fomes||<£>^fe.#J (fflz.t£. Fomes a 
nnos) „ CellulomonasJR^^^I^il^ErwiniaM^^^^^ff btL% 0 0-1, 4- 

y/W>fttty9~^&m&tt&tote1ft$.V<}'Sl. Clostridium thermocellum 
% Clostridium sterocorarium N Cellvibrio gilvus^ Thermotoga neapolitana 
„ Thermotoga maritima % Ruminococcas flavofaciens,, Fomes annos, Cel 
lulomonas sp. , Erwinia sp. ti*t>t£%>&£9M$i£tlZ>e fi-1, 4—?/l'%>ftX 

[0093] -feotr^— ^*i)7- -era, B^wit*©£4feK:'&*t'is. tairt- 

**y9— t?SrS^*t"S^*J©ffilfcU"CW:, ClostridiumJS<D£#K#l;i{^ Clostri 
dium thermocellumjo j^t/Clostridium sterocorarium) % CellvibrioM^^fe. 
#J (#|X.J^ Cellvibrio gilvus) % ThermotogaJS<D:£#J (^JxJ^ Thermotoga 
neapolitana joitJ^Thermotoga maritima) v Ruminococcas||(£>^fe$9 (^Jx. 
(^Ruminococcas flavofaciens) x FomesM<^dfe$9 (^FdxJ^!-. Fomes annos) 
, CellulomonasMcO^^jo^t^ErwiniaJR^^^I^^tf hf^> 0 tPt^-X*7 
^y^~^£jli£i-££^f , ±£f*L<te, Clostridium thermocellum, Clostridiu 
m sterocorarium x Cellvibrio gilvus^ Thermotoga neapolitana x Thermoto 
ga maritima,, Ruminococcas flavofaciens^ Fomes annos % Cellulomonas 
sp. . Erwinia sp. frty£&&£0WR&^ £9£r*L<J3:Clostridium thermoc 
ellum^TcfiCell vibrio gilvus~t?fo?K St>^f^L< ^Clostridium thermocellu 

[0094] ±u7**xvv>&x*V7—gfe. &mRx-nm*<D&m\^i&i& 0 tt?*r*v 

yis&XftV7—^&m*ElTZ)4zW<DM£L>Xfes ClostridiumJS<D^4&(0dx.hf , CI 
ostridium thermoceUum^oJ; ^Clostridium sterocorarium) „ CellvibrioH 
(D^EMo (Mx.it. Cellvibrio gilvus) , ThermotogaM^^^) 0$lxJi> Thermoto 
ga neapolitana^o JztFThermotoga maritima) N Ruminococcas||<Ddfc$?J (#!J 
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Xjjf^ Ruminococcas flavofaciens) > FomesM<^^^J (^llx.}^ Fomes annos 
) , Cenulomonasm<D^m^XXmrvnmam<D±Wmif <bH5 0 -fen^^MJV 
-fr^m?— 5£#>te£f*L.<te, Clostridium thermocellum, Clostr 
idium sterocorarium, Cellvibrio gilvus, Thermotoga neapolitana, Ther 
motoga maritima, Ruminococcas flavofaciens^ Fomes annos, Cellulom 
onas sp. .Erwinia sp. 7b*t>teZ>&£yM9l£fa «£9#f*lXteClostridium the 
rmocellum^fc&Cellulomonas sp. <H>£f^b< ^Clostridium therm 

ocellum-efe-So -fen-^^HJ^afx^y^— ^*^y^— ^ fiJ\ ffi^S^-CfeoT 

[0095] 0 -1, 4-?/l'$>rfcx&})9— if (0*L<f*-fei3t^— ****y9~- tf^fcfct-fen 

T^hyvsfc**^— 1?, ftt>»*u<w:-fenif^-— ^ajN^y^— /3-i, 4- 
*;**y 7— e\ *fc»*L< tt-fenif *afc*ai>y ^-if ) &m&t-z&M<?>&to * 

*-C*>«9#5o 0-1, 4-^/^>^^y7— tfte, 

#0*LV\, /J-l, 4-i//^^*:^7}Ny7— if«,i»^t4^ i ^(tttf^V>(5m*b 
V\> 0U;tfc£, 0-1, 4-^/P^>-^7.^y7— tftrl. 4mM(D2-^/V^7°h^y— /l^ 
Sr^tf50mMy^^tff^(pH7. 5) 4'-C55 < C^T20^r H ^P|^bfc:^f^P^tfr 

o 0-1, 4-~y/>*>^x&V7— ^<Dm&<D5o%si±<Dm&&&wirzi><Dx~hz 

o 0-1, 4-^#>ojc*2fcy7— #f£L<«Clostridium thermocellum, CI 
ostridium sterocorarium, Cellvibrio gilvus, Thermotoga neapolitana % T 
hermotoga maritima, Ruminococcas flavofaciens N Fomes annos, Cellul 
omonas sp. x Erwinia sp. frbt£Z>$t£VM&i&tlZ>MM&&X*&Z> 0 
[0096] jS— 1, 4-y/Vjjl^*i&)=7~- ^-fentTah- **^y7— *t?T*a>5$&£\ irntf 
^afc**!^— £r*L<}3:Clostridium thermocellum, Clostridium s 
terocorarium, Cellvibrio gilvus, Thermotoga neapolitana, Thermotoga 
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maritima, Ruminococcas flavofaciens % Fomes annos, Cellulomonas sp. 
, Erwinia sp. fabtj;Z&£ymiR&thZ>1®lM £ W£L< ttClostridiu 

m thermocellum^cteCellvibrio gilvusS5f5"efc«9x ^IXfiClostridiu 
m thermocellum^5(5"C?fe^)o 
[0097] j3 -l , -gas-fentr*— 1=?-e&5l§£\ tnf 

$T — -X/tvX,/l>y:7 — 0^L<(iClostridium thermocellunu Clostridium s 
terocorarium N Cellvibrio gilvus, Thermotoga neapolitana, Thermotoga 
maritima N Ruminococcas flavofaciens,. Fomes annos, Cellulomonas sp. 
» Erwinia sp. frbf£&m£X)M^fl&MW&J£X-&0 \ £9£?£L<}3:Clostridiu 
m thermocellum^^i ^Cellulomonas sp. Hkhlft l£L< teClostridi 

um thermocellum&3fe~Cfc<5 0 
[0098] «!#ffl#*-Ci3:, Bm&hZ$imz.r&5&1rZ>}k^ ^n&mfrhWMmfcVtc- 

[0099] *.$&Wxm^htiZ>&-l, -tfW\ ±IEOJ;5&g 

i, 4-^#^***y5?-if ^-K-r^it^T-^fflv ^a^m&^tvfcm^ 

[oioo] *mw<DXmxm V ^fctuS J3 -1, 4-^/V-^V>Kx*y9— iff* , fclfcii, £IT<D£ 
— K-TSlte^Sr^n— >"fbU #&h,fc:Stte^-e/3-l, 4-^/w*v*^*y9— -%? 
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[0101] /s-i, 4-^^^^vy—^m^x-(DmB^mm^m^^^m±mt 

^43&^©S»r©^#Sr#a:U"C^^^H#5o 0-1, 4-?A># >*Xfty 

[0102] ?v~zsfc\.tdmfc*x~<Dm£M mtu£, mm, mm^ti (Dmrn^mmz-t*. 

[0103] ^n— Wbbfcft^^oV vC, £j^£*t5 3 -1, Vzjv**y^~ V&m 
[0104] ^l£#te, 3 -l. 4-^;vij^^)y—^^Mir^tz.m^ 

mm. nmtez)<Dmm<o&&ttmz&mMZo m^m<otm\mmtmm. 
[0105] w*.&s mm,t5tLtcp-i, 4-^^^^]}9—^mn^^m^i^mir 
M~fz>z.t\z£^xmm*mi&u ^xmrn^mmmKmrn-r^ ^xm^m 
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i&-rz>z.tK£<>xmj&$:ftM^x±m*mz>o 0-1, 4-^#^**y^-w 

Wife, PS^ig)^fflv^-C^ffib, 0-1, 

fr®#£#5 0 ^®#&afi^ ab^tejl^ftt, }&i&mmtj:l£<D%kmZft\<m 

^^m^m-r^mm^^x^^ntn-f, mmm^(D^^ *~? 

[0106] %:fom%im<Dmwi ( pi^iztiz> 0 -1, A-^f^^^m^— wm-z, mzM 
i&m<Dmwitp<Dp-i, 4-y/vxisicMvx^ttmmazffio. 01—1, ooou/ g 

j3— 1, 4-i//V^/^, 0£tXte$jO. 05— 500U/g 0-1, 4-^/P^^. i«9#*U 
<itmO. 1 — lOOU/g 0-1, 4-^V^^-Cfe?), #^0*L<«^3O. 5— 50U/ 
g 0-1, 4-^/V^7^-efe«9, *t>£mXte$Jl— 7U/ J3— 1, 4-i//^^-efes 

o 0-1, 4-^/^>^^iJ^-^om*^#i-^^,^ c t i ^^u^m^ 

mb J ^-r<^^#^^$ ) § o tefflfias^fc-t-ffSfc. H^g^«fc^^>^> PAs* 
[0107] J3 -1 , 4-^/^^*^*y 7— t?«\ »®J£*VTl NTt^ffi^-CfcoTt \ 0 - 

^^ffl$tl#§o 0-1, 4-^/^>af^*y9— if{4,a#:-ht-ia^k$tt-rvN5r 

[0108] (5. a-1, 4-^/V^^^y^— ^) 

a-1, 4-^/V^V^*y7^-^(EC:2. 4. 1. l)£{3, a-1, 4-^/k^V(M^ 
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-g^fcSo ?/i'*>'*xftV7— i£fesM})i/mftM<vMfcJfcX»&%, a-l, 

V (fi^n-1) &£Tf a ;V=i—*-l-}) >m.frh a -1 , 4-^/V^j> (fi-^g 

[0109] a -1 , 4-^^^^V 7— if tt, ^V^>-*fc«^y3— ^V^If 0L#^a>5r 

[oho] a-i, 4-y/v*^*ttV7—^%m^ir%mw<DMbvxi^ mm, ( 
[oin] a-i, 4-^^i^^])7—^M^^m^(Dmtvxn, tk 9s* 

[0112] a-l, i?£jg£^-5^£^<^J£LTf*, Thermus aqu 

aticus N Bacillus stearothermophilus x Deinococcus radiodurans N Thermo 
coccus litorabX Streptomyces coelicolor N Pyrococcus horikoshu Myco 
bacterium tuberculosis ^ Thermotoga maritima N Aquifex aeolicus^ Meth 
anococcus Jannaschii % Pseudomonas aeruginosa > Chlamydia pneumoni 
ae, Chlorella vulgaris., Agrobacterium tumefaciens N Clostridium pasteu 
rianum N Klebsiella pneumoniae^ Synecococcus sp. Synechocystis sp. 
x E. coli, Neurospora crassa % Saccharomyces cerevisiae^ Chlamydomon 

as sp. t£b&mfbftz>o a-i, 4-?/i-x>*x*y9—^zm^z>$imfezti 
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[0113] #3IK-effiV^*L5a-l, 4-?JVli-ytittfcl) , 7— iffi^ i^t^ ^ Thennus a 
quaticus^ Bacillus stearothermopWlus(£&^^5^£#WSlX> if^Jf^C^K 
&MirZ>z.k&£*)1fr&l,\,\ *mWX»m^^htiZ>a-l, A-y/vjji/*^)?—^ 

it, ^^mnmm^^tm^^\ Rj&mmwM&M^ a-i, 4-^/v#>-* 

[0114] *mWX*m^^btlZ> a-l, 4-^y*^!J7-^i*, _hlB<Dj;5^S^#^# 

[0115] ^K-e^v^fus a-i, 4-^#>-***y5 ? — tfw:, z.fib<Dmyd, fflfotfc. 

[0116] a-l, 4-^/V^7V^*y^— if J3\ ±ffi<D £ -1, 4-^/W*>T^*y9— - tf £1^ 
[0117] Jtfe^mife^.^fflV^»^(^J^.«, Hit, _bfB<7> 0-1, 4-^/V 

o a-l, 4-^^7^^y^— if tt, ^i^tL-C7^7-if^^^V 

^(#tjx.i^ jNBH,*H^)^fflV>T0^^a-l, 4-^/^^^V9—^it 

[0118] 5l^m^X.^«J:oT#^tvfca-l, 4-^/^^^^y^— t?tf>£jg:}oJ;TJ«*jt 

[0119] RJ&fflttimnm&tp^-i-frZ a-l, 4-i//V^V^7j>y9— SJSHi 
teR^SS^^iS-l, 4--/^^(^UT, ft*ttmtt*&0. 05—1, OOOU/g 
3-1, AHfWs^ #£b<tt#*jO. 1— 500U/g 3-1, Ar-iffViJ^, £<9#f£lX 
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tt*&0. 5-100U/g jS— 1, 4-^/^yt?&D, #^0*U<«^l-8OU/g 0 
-1, 4-^/^^-Cfe«9> ftt>#*L<fiftl&10~50U/g jS-l, 4-^/U^VT?*>«. 

o-i, 4-^/v^^^y7— ^it^#tt*5t, 

^b J ^t-<*5»^3&s*>5„ &ffl*^'>&1-^£^ StJfcgfmS^S^O, 

[0120] a-1, 4-^;»vaK*#y9*---t?tt, ^lt®[$t^TV^-Ob**t»^-e*>o-^^)«J;V^ 0 a- 
1, 4-^/^^^^y^— tffc\ @3t^**1/"CV^H^k$^TV^<tfc«tV\ 

h7&W£LA\ a-1, 4-y/U*^ttV7— <&ntit^ J3— 1, A-tf/Vjjl^fcXfoyy 
[0121] (6. ^7V=— T^Vfy— t?(EC:5. 3. 1. 5)) 

mz&bi^a-y^*><Difrm%fa±& j £%^b&x%z> 0 

[0122] ^|§W^)^^T*fflV>^tL#S^3-^y^7-^}*, D-^3-^^D- 

[0123] ^/va-^y^9— £tt, Wto&&xmmz&ttr%> 9 ^3-^-ryy 

9---l£&M£.irZ>W(.£. (l fo<£>WblsXfe, Streptomyces rubiginosus^ Streptomy 
ces olivochromogenes^ Streptomyces murinus^ Streptomyces violaceo 
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nigei\ Streptomyces diastaticus^ Streptomyces albus > Streptomyces sp 
. „ Escherichia coh\ Bacteroides xylanolyticus^ Arthrobacter sp. % Cand 
ida boidiniL Clostridium thermosulfurogenes. Clostridium thermohydr 
osulfuricurru Thermoanaerobacterium saccharolyticum,. Thermoanaerob 
acter sp. ^ Thermo toga neapolitana x Thermus aquaticus^ Lactobacillus 
brevis N Lactobacillus xylosus N Agrobacterium tumefaciens x Bacillus s 
p. „ Actinoplanes missouriensisjoit^Paracolobacterium aerogenoides^* 
mf hfoZ> 0 ^/V^—^Cy^—^^M^Eir^m^KOMtLXi-i, Trypanosoma b 
rucei^^ff btV5 0 ?;V^^y*7—H\^ mM&$^3b^XhZ3<\ 

[0124] ^^K-efflV^tb#5^/V-=i— ^fy^9— - £f3\ Streptomyces rubiginosus* 
fcteBacillus sp. k:fi^i-£KL£^#f3;L-<, Streptomyces rubiginosustcS^fc 

m&Bmmm k & ^l#So 
[0125] ^mmxm^hnm^/^-^yyy— _hiB©j;5& s &mzJf&Tz>. 

[oi26] ^mxm^nn^/^-^yyy—^n, ^©^biwu^va 
-^y^-^^-h^ir^m^^m^^xm^mm^titm^mm^. 
mm. mmt£!*)frt>wmLxb£\,\ 

[0127] y^—^yy^—nn. _his<^ $ -1, A-^^v^^^^—^tnm^ MB 

[0128] m&=r-m&*.\z.m ^m^mm^. mm. mmttt*) j*. _tfe<D 0 -i , a-^jv 
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[0129] j*^f*MfcjfclCJ:3^/I'=i— ^fy^7— ^<D^43<tT^ffi»i^, ±fB(D 0 -1, 4 

[oi30] ^PB^o^^^*tt5^=i--^ry < ?<9— ^©Mtt, 

^■fco /3 -1, ^*WfcW:#bO. 01— 500U/g 0 -1, 4-^ 

#mXte$jO. 05— lOOU/g 4-^/V#>\ £<9#?3;L<te$jO. 1 

-50U/g |8-1, 4-y/V#lsT?$>*), mz.ffr&VKtefoO. 5-10U/g 0-1, 4- 
*t>0*b<W:JjS&l— 5U/g j8— 1, ^^ytffcs. ^/V=i— ^ 

fc<5 0 ffiJH*#4wW-ff*i:, SlSifrtt^St^o, ^*^©JR*d^Ti-« 

[0131] ^/i^-x^y^—m, mm^tix\ ^x^mmxtb^xh £v \ y^—T^y 
^—ifft, mmt^fix^^xhmmt^nx^^<thx\\ y^—^yty—n 

J±, @£te$*i^£;W*U/ \ @5frfbtf>;fr8:£l/m, fifths* Cfcfcfctf, # 
, j3 — 1, 4-^/V#Vtfv*3fcy^— • i?*5<fctfa-l, 4^K*7>7jv**y^— H<D'J>tj:< 

fc«fcv\ 0-1, 4-^^>Tj>^*y9— t?33J:t5o-l, 4-^/V'*v*^*y9— tf© 

[0132] (7. i?) 
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[0133] ^wnm^mxm^^timz?^— -viz^ ^t©hjs^i 

[0134] Dfb4] 

0 -D-^JUzi— X + H 2 0 + FAD + V 2 0 2 
-*D— SOl/^y- <5^h>+H 2 0 2 +FADH 2 

^&M&'^ : &fflL^ s &0<DMtL-X\'£, Aspergillus niger. Penicillium amagasaki 
ense N Penicillium notatum^o jlt^Phanerochaete chrysosporium/^^lff 

[0135] ^K-CffiV>btl^5^=i— ^dfv'^— Aspergillus niger^fctePen 
icillium amagasakiensel;i&^^3^£aW*lXs Aspergillus nigert!lfe3f5*t* 

srt^j:«9^Lv\ ^K-effiv^ns^/va— zjtti/y— iff*. Rfommm 
[oi36] imrnxm^btrnz?^— _his<Dj;5^g^#^#^-t-5> 

[0137] ^|8M^fflV^n#S^/l'=--^- : 3f-^— -^W:, mb^^^^^bfc^/V 

«r, mm. mm^ti^hmmvxh^\ 

[0138] ^"^y— if tt, _hfE<£> /3 -1, A-ysVjj^-foKfcV^—^bmmz.. it 

[0139] m^m&xje/Bv ^w^m mm. mmftt*) ±m<d 0 -1, 
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mm<Dm^ &^ftt*<Dn*<D&w&%mLxmmzm$i£tvmz><> pa**— 

[0140] »te^mijl^tC<t«^=a— ^©^*5 iT^»$4tt, -hlE<D 0 -1 , 

[0141] Rmm^m<D^m^^^^/^—^^>^—^(DAi^ Rs^m^mom 

mtp<Dp-i, ft^Wt-ri^o. 5—1, OOOU/g 0-1, 4- 

if)V^, ^ £L<«$J1— 500U/g /3 -1, 4-^/V^^, £9£?£U<te:^5-400 
U/g jS-l, 4-^/^>T?fct), #^0*b<tt*&lO— 300U/g j3-l, 4-^VV 
J&^-Cfc!^ St5#?£L<te&j20— 200U/g j8— 1, 4-^/^^T*fe^ 0 ^3-^ 

*sfc5o ^ffl*/»$rr#^5^ Kj£s#i*je£st>«>0\ ^/^voi&^fsr-r 

[0142] ^;V3- if fci, *ftB&*vCV ^Tfc^)ft$ih?&o-Ob «£V \> 

-iff*. mfefciStiZZbi>W*U<\ mfefcoJfWtkLrXti, fe&&&mtckZ.\t 

if ft:**:. /3-i. 4-^/v*>3j^*y9— if*5j;t^a-l, 4-^/^^^y^— if 
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[0143] (8. tf) 
&X%Z> 0 

[0144] ^0J(O^at^-efflVNbtt#§^n^— fefJ3, a-i *k $-f/V=i— X 

[0145] **n*— -m, urna. m®&£Tfmmzft&ir5 0 j*?uf—&&m*k-Tz>ft 

^WKDMblsXtZ, Penicillium notatum^itf^Escherichia cohtfmf bthZ> 0 
&#u?—&&mtei-Z>Wiy9<nWkLXl&, -f^XX^Bos taurus^tf £>Jx3 0 ^ 
if£j^t"3te^<^#!l£L~03:, Capsicum frutescens^iptf btl% 0 ^ 

[0146] *mWX~m^btmZ^***—^}&.y*ttteBos taurus ^ * &-fZ>Z.kfim 

[0147] #380§-?fflV >e>tb#6^n^— ^fi x Jt3B0>«fc5fc £ ^#t-#^-f5, A^a^— 
[0148] #3mx*m^hfmZ>J*9v?~ ^tvfeO^>&^¥.lllUfcA^n^— 1?£r=* 

[0149] A^n^— if _hfE(D 0 -1, 4-^/^^^V9—ifkmmi^ Mfc^MMx. 
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[0150] &&*m&z.izm^z&£i®wz.t£. mm. mm^tn^ ±se^/3-i, 4-^vv 

[0151] IfiffilMlilCWA^o^- t?©^:fcJ:T***®if4* _hfS<£> 3 -1, 4-^/V^>- 

[0152] m&Mi&m<Dmmmz.^mizj*?u?^ h<d&^ rjsw*&«8w>»?r*0> 3- 

1, 4-^/V^^^*J-bT, ft^WlCttJKlO. 01— 500U/g 3-1, 4-^/^>-. 0 
*L<f*J|&0. 01 — lOOU/g 3-1, 4-i//^>, «fc!>0*L<Wtf&O. 01— 50U/ 

g 3-i, 4-^/^v-efet), mz.tfrizv<tz%oo. 05— iou/g 3-1, 4-^/k*/ 

m>ffr-2LL><teffiO. 1— 5U/g 3-1, 4-^^^-C*>«o ^n^— tf<£> 

[0153] j»*u#~- mm&tix^xi>ttltWre$><oXi>&\ Afv*—- £tt, 

v\ @^bo^^u-c«, &#*s^fc ^^m^m. &z 

£W3;U/\ A^o*— ifrss&u 3-1, 4-^/^>-^*y^— -tf*5J:t5o-l, 4- 

SljOfiflcJi^SS^tl/TV^iV^ 3-1, 4-^/^V*^*y9— &&£Xfa- 
1, 4-^^V^7^y7— if©M^tl^C&ft:Ji^[a^^^tbTV^^^^W*UV^ 
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[0154] (9. jt*9—V&£X*<A>tti'jr—l*) 

\z.u?7— ^itfzJi&<<;vtt*yy-- if Sr^feK^tf^aW^L.v \ mm* xz.*??— 

[0155] ^mm^mm^rnxm^h^n^^y—- }§^7k^£i£^7k£fc:#fl? 

[0156] #*7-if te. «^4fe. Sb«»*5J;tJ««t^tJ:#^i-5o V&m*£1rz>WL*km 

<DfflbL-Xl~£^ Acetobacter peroxydans^ Acholeplasma equifetale^ Achole 
plasma hippikoru Acholeplasma laidlawiu Aspergillus niger^ Penicillium 

janthinellum^ Halobacterium halobiunu Haloarcula marismortui % Esch 
erichia coli % Mycoplasma arthritidis^ Mycoplasma capricolunu Mycoba 
cterium smegmatis % Mycobacterium tuberculosis^ Mycoplasma pulmon 
is % Mycoplasma sp. x Bacillus stearothermophilus % Rhodobacter sphaer 
oides x Lactobacillus plantarunu Thermoleophilum album x Phanerochaet 
e chrysosporiurru Saccharomyces cerevisiae % Candida rugosa N Kloeck 
era sp> Klebsiella pneumoniae^ Pseudomonas stutzeriSo^tJ^Paracoccus 

denitrificans/^W^So %9J~ttU&ttWto<OWz\sX.^ Capra aeg 
agrus hircus^ Bos taur-us. Homo- sapiens,, Rattus norvegicus^o^fct^Noto 
mastus lobatus &mf bfrZo *9?—V*m&1rZMm<Dmb\sXtt.^ 

Gossypium hirsuturru Sinapis alba % Spinacia oleracea^ Nicotiana tabac 
um L. „ Nicotiana sylvestris^ Euglena gracilis (MM) $o .fctFPisum sativu 
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[0157] ^$&WXm^bftf&Z>JJ?7— tfJ3\ Aspergillus niger. Bovine Liver (4=JfF HO 
*fc«Human Erythrocyte (fcr*iM) IZ E±3 &1rZ>Z.bfi W*b< , Aspergillus 
niger^S^I-^^j^^l^ ^0J-efflV^tt5^^~^^. ££J&M>g?& 

[0158] *mw<Dm^fex~m\<^tim%^tt^-'&fe. mmit^m^m^ 

[0159] -W^v^-if fi, l!j^:fc£tm^$-#£-r3o ^A-*-*^— if«r 

0dfei~£^£^C>#!j£L-Cf3\ Pleurotus ostreatus, Halobacterium halobiu 
nau Haloarcula marismortui N Coprinus friesii^ Phanerochaete chrysospo 
rium N Mycobacterium smegmatis,, Mycobacterium tuberculosis^ Flavob 
acterium meningosepticum N Arthromyces ramosus N Phellinus igniarius 
N Escherichia coli^ Thermoleophilum album., Kloeckera sp. % Bacillus s 
tearothermophilus^ Coprinus cinereus5oj;t^Coprinus macrorhizus^jpf-f 

-^f^M^ir^Wi^O^MtL-X^ Homo sapiens > Canis familiaris^ Rattus no 
rvegicus. Sus scrofa, Ovis aries^#(f btl&o *<Avltt/?*-' M%M£.~TZ> 
$Lf&0<DfflbL'Xfe^ M#!7ihtf (horseradish) x Armoracia rusticana^ Armoraci 
a lapathifolia, Actinidia chinensis^ Citrus sinensis ^ Populus trichocarp 
a, Nicotiana sylvestris^ Picea sitchensis Carr. \ Picea abies L. , Kars 
ten^ Petunia hybrida^ Carica papaya^ Vitis Pseudoreticulata % Hordeu 
m vulgare % Brassica rapa^ Prunus persica N Vicia f aba % Oryza sativa L 

[0160] *»W"effiV^il#5^/I^^-^i M#r7iMf*5j;TJ?Bacillus stearot 
hermophnus(cS^t-5-^^W*U<>M#!7^lflc:S5l5i-5^dSJ;t)^bV\ 

[0161] *mWxm V ^*t#6#*y— if tLfrte^/^tt^— if tt, ±m<D£5t£ i 
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[0162] ^M-efflv^^>4^#5^^7-^fc^*-</^^•^^— ^tih<D^m^hm 
^fttcm£.w(Mx.\-£, mm, MMft£ifabmmvxh&\ 

[0164] it^m^x.(-fflv ^'®L$im mm. mm^H) it. _lib<d 0 -1 , 4-^ 
mm. Mmtebi%m^^Tm^nz**7-^tcte^tti/?—ii 

[0165] it^^mm^{-i^^^7-^*fc{i^/V^v'^-if(O^0^J;t^**M{*> _h 

[0166] Ki^P^^^F^^^ ^-^m^^^9— -^*fcfi-</V^^— if<D*{*. 

IB^NfC^^^/S-I, ft3£«Ua2$JO. 05-1, OOOU/ 

g 3-1, 0&.V<femO. l-~500U/g J3— 1, 4-?A'2rls* 

IXte&Jl. 0-200U/g j3— 1, 4-^/v^>-efe§o ^Sfctt^l'*-^ 

«/ctt-^/v^^y— iff*. @3t>fk;$ttTV^@^$*bTV^<^J: 
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^mtvxn. &ma&m(itt*-tt. &mm&m. ^>B^m, ^.tdmrnmrn. 

X^ftx&yy—e&XTf a -l, 4-?jvti^tty7-- J £(D'pt£<kh—jjhm^U 

-?j>v%>rfc7tfsV9—" V&XTf a -1, 4-^^^^*y9— ^©M^il^W 

[0168] (10. ttWBNR) 

^PJ<D^^*5V>T, a-1, 6-^3 v^K^^*i-^m^W^fflV^# 

[0169] *mwx*m^btmz>&mmmte. a-i, 6-^3^K^^$rL#sgi^ 

if (EC 3. 2. 1. 68)iu T^n^^^^a— ^^dSirf^VV^VKlf^ffl-f- 
5 a -^^hy^^K-l, 6- a ->f}V^s#—*£ (^A^T^th\ ^5) (EC 3. 
2. 1. 41)£02o^#m£*v3o 

[0170] m±m&£xmmz.&&irz>o &mmm&m&rz&£.to<om 

IzUXtt.^ Saccharomyces cerevisiae, Chlamydomonas sp. x Bacillus brev 
is N Bacillus acidopullulyticus. Bacillus macerans^ Bacillus stearothermo 
philus. Bacillus circulans, Thermus aquaticus, Klebsiella pneumoniae N 
Thermoactinomyces thalpophilus, Thermoanaerobacter ethanolicus, Ps 
eudomonas amyloderamosa&^tf^f htlZo &tyVWM*M£.irZ>Wy>}<V&\ 
kLXtt. i?-Ytf4^ y-yvpe* H*«=«S^ 4*. ttJ>&. M*^ 

o 

[0171] ^^K^fflV^tV#5^-gO«9^^{*. Klebsiella pneumoniae. Bacillus brevi 
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s % Bacillus acidopullulyticus x Pseudomonas amyloderamosa&£i3fe~^~<5^ 
<h#W"^lXs Klebsiella pneumoniae^ Pseudomonas amyloderamosatC^ M 

[0172] &mm'?m^tbtmz>&®*)&mte. ±m.(Dx^^mm^^ir^ &mmm 

[0173] *mm~?m\<^tm%&mmmte, ^wu^^xmrnt^mm^fd^. 
mmm^-^ir^mm^m^xmm^mm^^tcM^mmK.^ mm, m 

[one &wvmm&, -tieo & -1, 4-^/^>^m9—^tmm^ 

[0175] mB^m^m v m*.xz. mm. Mm*?) ±fa<& 0 -1 , 

<six-</v-cbd^mb^v^^(^i^^> mm, w^o^ie^itciv^ 
[0176] mfc+m&tt£z&mBm<D$Lm&£TfimMtes ±^(d & -1 , a-^^^ 

[0177] ^^^^o^cf> iciz&tiZtiiWQmmnAtt:. &Jfcffl%ii%<Dm& f P<D j3 -1 
, A-^f/V^Kn\^X, itm&)lZ.feffiO. 05—1, OOOU/g 0-1, 4-^/V#>. 
0*lXi**&O. l-500U/g 3—1, 4-^^^«tW*L<ttJKlO. 5— 100U/ 

g /s-i, 4-^#v-e&5 0 ttw#*<&a;A&s#*rt?«£, s^^t^ttbfcsi 



WO 2005/056811 38 PCT/JP2004/018416 

[0178] ttuoDBMUtt, *tM$ttTv^-ct ) ^*tM-t?feo■r^J:v^ 0 ttwiNfcra, Hj&fb&h, 
\cmta<o&mmm&tv&& 0 &%wmmz. &ft±\z.mm4k&tix^z>zkt>wti 

af^*U9— H<D'ptj:<ki>— jfkmV&fc±iz.mffik$tiX^Xh£^U W\(Dfefc 

±X£Wfett&tVOi*X%i}i\ 0-1, 4-^A';frV3jC**y?— * tf*3«fct*a-l, 4-^ 
[0179] (11. ^^V^^If^CEC. 2. 4. 1. 18)) 

[0180] ^mmxm^htim>y9>^^^4^s a-i, 4-^M>m<D— gjs&r 

fflMSfCfcSo ^^^^fV-A , 1, 4- a -^/l^^W^ *£o<«9S#5Pf 
[0181] y^^^^vif^^. $cMk feitm^^^rSo -fy^^tf*. 

^4^M^ir^±^!}<DmkL,X^ Bacillus stearothermophilus, Bacillu 
s subtilis^ Bacillus caldolyticus N Bacillus licheniformis,, Bacillus amylol 
iquefaciens N Bacillus coagulans N Bacillus caldovelox N Bacillus thermoca 
tenulatus^ Bacillus smithiu Bacillus megateriuiru Bacillus brevis N Alkal 
ophillic Bacillus sp. % Streptomyces coelicolor % Aquifex aeolicus > Syne 
chosystis sp. N E. coli > Agrobacteirum tumefaciens > Thermus aquaticus 
x Rhodothermus obamensis^ Neurospora crassa-,. WfciSkfek ^^i'fhtl^o ~? 

7>^i/y^>^4J**m^rznm<Dmk\sxmiy, ?vk -Jttzom 
mMtfmfbfoZo ^T^^y^?^&m£irz>mm<DMkL.xi^ mm, 
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[0182] ^J^^fflV^jh^S^^^^^I^Ar^ i?-Y#<4^ Bacillus stearoth 
ermophilus^ Aquifex aeolicus^Sjfe^^^l^/SW ^l^<> Bacillus stearother 
mophilus, Aquifex aeolicuslCfc*^5£fcj&SJ:0#*UV\, :*:$&8J!-CJBV^*l5 

[oi83] ^mrnxm^hnnzy*^^?^^^, ±.m<D£5t£&f£mz&&.irz> 

[0184] j&mvm ^hfm^zfyiy^^^^Mt. zxibvm&m. mm. &£xp 
£tifcfflt&mmx.&. mm. mm^ti^hmm^xh^\ 

[0185] Zf^^-l/7^s^s(ML _h|E<D j3 -1, it 

[oi86] jte^i^x.^fflv ^Wi^m w%.&. mm. mmt^ti \z. ±m<v & -1, 

. mmomts. ^±m^<Dm^<D^w^&vx^M^m^thn^ 0 y?^^ 

[0187] -bIB© /3 -1, 4 
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[0188] fcfcMi&m<Dmm*iz^th%77^>'y^>^j*<Dmi-z. hj^ubmnfo^ 
m*<DP-i, 4-y/v^[zMvx, ttrntbiazmio— ioo, ooou/ g 4- 

tfsVjj^^ & £L<te$J100-50, OOOU/g j8 -1, i«90^L<«^Jl 

, ooo—io, ooou/g Aoa;* 

[oi89] zf^f-is-y^.i'^Mz, mm&tvx\ ^xh^mmx-hoxhx\ \ -f^^y 

^y^M^t, m^\\^fhX\^X\M%\^f^X\^<h%^\\ -f^ryVaZs 3 ? 
, ^V^fe. £fc«4M#}S*3jti£) , M^fcfi^jgfe(*&^M 

V^t>£V\ j3-l, 4-^/^^^^y^— if joJ:U?a-l, 4-^/^^^7}>y^— 
[0190] (12. 4-a-i//^7h7>-^3i7— i?(EC. 2. 4. 1. 25)) 

, 4- a -y/^sh^xy^—^&m^^^k&xzzo 

[0191] *38K"T*fflV^H#S4-a-^/V'*yh9>'^7ai9— ^tt, f>f^n^-: 

[0192] 4- a -^^/by^y^y— %k&vo&£x*mmzft&~t-z >0 4- a -i?>\> 
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1tJ/Y=7^^7^— g&M&TZffll&yOtD&lkLX^ Aquifex aeolicus, Strept 
ococcus pneumoniae N Clostridium butylicunru Deinococcus radiodurans 
^ Haemophilus influenzae N Mycobacterium tuberculosis^ Thermococcus 
litralis„ Thermotoga maritime Thermotoga neapolitana^ Chlamydia p 
sittaci N Pyrococcus sp. „ Dictyoglomus thermophilunu Borrelia burgdor 
feri N Synechosystis sp. ^ E. coh\ Thermus aquaticus&<*f # s #f:f £>tt<5o 4— 

[0193] &$&mX»m V ^*l>#54- a -^f/V^i/Yy^y^—^n^ V^J?^, Thermus 
aquaticus. Thermococcus litralist^S^i^^lirtfW ^L< N i^tf-Y^E-, Ther 
mus aquaticus^&3fc-r5^ri$£903;LV\ **W"?ffiVW4-o-^/W 

[0195] ^^T^V>^#§4-a-^/^7h^^7^— if«, itbb»«^*3j:tJ« 

[0196] 4-a-^/^7h7V^7^— tffci, _hlB<£> /3 -1, 4-^^*>T*m*y9— 
[0197] l^m^^tfflv MM. mmt£k*) tt, _kfB<£> j3 -1 , 
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[0198] ^^m^^^«t54-a-^/^yh7^7^7— ^<©^0^«3:t/*tSl^, _hfB 
<D 0-1, 4-*^;fr>Tfc**!J9~- €i:l^#lJ:tTfc>tt#5o 

[0199] SJ^^^CD^^{^mS4-a-^/V^y^>'^^^— M/OT 
^^©ftSft^O/S-l, 4-i//^Vl^LT, ft^Wt-f^O. 05—1, OOOU/g 
0-1, 4-^/^^. »*L<li»0. l-500U/g j3— 1, 4-^#>\ J:«9$f*b< 

te^jo. 5— loou/g 0 -l , 4^*y-efc§ 0 4- « -tf/vtu by^xy^y— & 

[0200] 4- a -^^JY=7^^7^7—^n^ Wm^X\ ^^f^feo-Ob £V \ 4- a 

-y/^sbyyxy^—Utt, mfeitefoX^Xhmmk£frx\^<k-b&\\ 4- 

mfetitcn&mm m^-m^tc^^^y^m) Kk\ m isnm^^p©*^ 

^0*UV\4-a-^/^yh7>-^7ni7— ' t?tt*fc^ jS — 1, 4-^/^V^^i;7 

— £*5Ja*a-i, 4-^M^^Vy—^<D^<kh—^km^W±^m^it 
£tiX^Xi>£\t^ftl<D&ft±lzmfe4k£tiX**Xi>£\t\ jS— 1, 4-^/^>-jJn^ 

tf*5j:tr a -l , 4^/w^v^^i;7~^M^pca#:_h^ia^b$n 

[0201] (13. ^y=3— ^yf ^7^f ^>-f ^ (EC. 2. 4. 1. 25/EC. 3. 2. 1. 33 
)) 
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[0202] &mwx*m^^btim%yv^~^^9^^y^^^fes <*-i, 6-?^=* 

[0203] ^y^-y^^^^^if^A^^^^^t^tt^^^-r^o 

[0204] *isw-efflv^n#s^y=«— y^^^^v^^^t*, 

[0205] ^mmxm^htm^^—^^T^^^^^. ±m<dx?%: g ^ 

[0206] ^mmxm^^nn^v^—^^yy>^^^^n, 

[0207] ^n^-^yf^f^xyf^Alj:, _hfE<£> 0 -1, 4-^^>^^]}y—^f 

[0208] it^m^t-ffi v ^zmzm w*j&. mm. jm*z) ±ieo is -i , 
mmx.n. mm, mm^ti^mB^m.^^m^^t^»^^\ ?y^<-y> 
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[0209] a^^m^{-j;s^y3~y^^9^^^vif^o^^*3j:^®i«, 

[0210] S^i^NF^^I-tttlS^y^-^V^^yfy^f^©!}!, s 
i&ll^f^f^^jS-l, 4-^^7>-{^b-C, ft*6tl^{^0. 01-5, OOOU 
/g 3-1, 4-?jV%^^ 0*b<«^O. 1 — 1, OOOU/g J3— 1, 4-:7VK*/^\ <fc 

90;£L<J3»-5OOU/g 0-1, 4-^ytfe5 0 ^=-yyf^7Vf y^ 1 

So ®Lmm&'j?t£irgz>t, Rmsm-±&z.z>h<D(D^ ^/^^(D^m^mr^m 

[021 1] J?V^— ?^7^^7^ls^M1t > *jt§^tl/CV ^Tb*»lt*)o-Ct) £V ^ 

o 0-1, 4-^/v#>-*;**yv— - tf&J^a-i, 4-^/^^^y^— ifoM^i: 

[0212] (14. 

#$sw©:£fefcJBv^i&*fcfiix j3-i, ^^vjj-^y^-gjsirro-i, 4- 
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[0213] fc*5, ^;v^^m-r^Kmt>mn\^num. mmi>**&m<Dxmzm^ztt 

[0214] *-Cfc5o iMte, -bIB /3 -1, 4-^/^^^V9— 

a-1, ^P^i-6^^J3-1, 4-^/I^*>Tj^*U9— 

[0215] ^^7K^J:t;i!7k(DV^^fcoT^J;v\^7Kir«,«20 0 J^Jb 

[0216] (15. 

js-i, ^9^— , x-i-v^m. 0-1, 4 

^M^rtexW)?—' &&£T$ a-1, 4^^>T^^y9— -tfSr^tflSWt* Ktt 
-l, 4-^/^^^y^— -Vtzf?^— b<Dm<DmKi¥m&ti}Wl't£^M), & 

m&mown&^fr&Zo z&xttmmvmkL'X^ mmm, 0-1, ahtws 

[02 17] < a -^OKfr > 

^S©a^y(4, 0-1, A-iTA'iJ^ ^-Y^— , ^y^S^fe/tW^A'a 
— .X-l-yvlk 0-1, 4-^A'*>Tj«*y9— ^*5±t5a-l, 

[0218] |22^,*Jg^M©5!i^ife^*5V^T^C*SJSO«tB&S:^-r o 0-1, 4-^# 
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>m&&n)tmmy^mfrb, 0-1, ^/uxi^x&v^—n&m^x^^— 

[0219] &3o, 0 -1, 4-?/Vjjl/tf±v\? ^-Cfeo-r, j3 -1, 4-i/^^^ 

*y^— -^^-feotr^— *ate**y9— i?-C*>5*£*<D x #S3BW£>S4it;frifcte::^ 
T^C^Si^^«fB&^B!2^^-r o irnt^-^(fi^2)^^y^d^. tnlf 
^zfrx^y^-ifSrffiv vc, *-l-y vm*5<i:tF^=— *#£rit&ix5 

1, 4H($-a-C^$^ a-^yi(l#Sm+l)^#|^5, ^r<D^ 

[0220] *»^©»3g^«fei!:*5v^tt«i^.w!, *1\ *tt«r«K-rs. mmn, mx.t£, m 

-l-y^, 0-1, 4-^A'^>oj>^*y9— ^it^a-l, 4-i//V^7^^y9 
— ^Sr«S*n-f«wfclcJ:»3PjBt$tt#So fc5V>te, 0-1, 4-^/Kfr^ 

>r^— s *n«yvBt*fcB:^3— ^-l-y^o^s&y^^su 0-1, 4-^#^ 

-rz>z.kiz£<>xmmscb£i<\ *>sv^ mmn. 0-1, astm^ -f^^— 
, ^y^*fcf*^/v=i— ^-l-y^^o^p^y^M, js — 1, 

y^— if x *5j:t^a-l, 4-^yv^^^*y^— ^o5^>OV^<o^>(D^^^•tp^ 
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[0221] 0-1, 4-^/K*7^#\ -fecrfc*^— ^-Cfe?), j8— 1, 4-^;&>'Jte**y9— -fe 
nfcT;*— ;MN*tft!79— a-^A-#^<D£/&(D^3£ 

^(^^A^in^— if) ^b^^nbT^ctV\ 

T1>«tv\ fcs^tt, ^#M6<j^*«JJ3t^^Pb-rfcJ;v^ mmitfztiMZi 

3tf>-e$f*LV\, ^aa**-?^ r^-f^ji:^, SiS^^O^/^— 
[0222] ifefc, Zf^^^f^W^ 4- a -i7* 

[0223] &.\<^mwL&. mm&mx*&&(Dxmz£<>x&mizj&vxmmirzzbK£V) 
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[0224] Rj^mm^ Rj&mM. Rfo\z.£o^mi$ft&y;v*^<Dft*m&£xmm(D& 

m6mm. mhfr^<nm$fm~~m24mmx3bz> 0 
[0225] mmte. t*<D£?tj:^®i%m\^xn^xh£\<^K mm^m^mmim^m^x 

[0226] *mw<Djjmxte-$-tc^ Bim&2bzummA,tc®>m^ 0-1, 0-1 

[0227] 0-1, 4-^/V#>/^ -fenlf^-— ^-e$>«9^ 0-1, 4-^0v*^*^*y9— ~& 
nlftf-— ^^y?— HfT?&53§£\ ±3&U£&\^ y;V^-^y*y—l£t£¥<D 

, BLfo&&zm.8mAstc®$%x\ &m\zx<>x&j&£ntz.y/i'^—x*m4s-rzt£it> 

[0228] ^<D«t5{-b-c, a^/v#:/^Wi-5^a s £jS£*T^o 

[0229] JgtffcfcJu iMKJ&CT^J&tf, \00XAZ.X\0^W^Wct^Z.b\C^ 

[0230] <mw&m> 
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ti^mm^m. y/^-*xhz> 0 a -yjv*^(Dmmm<Dmk^x^ ^mm 

jK£fflV^;f7fe(T. J. Schocht), J. American Chemical Society, 64,2957 

(1942)) *3 &xfmwmm&m v ^m&fo% 0 
[023i] mmmmzm^zmmimmznmzmmmmvMtLrXi^ r±b>. n-r^ 

If/— /K n-^/WT^-yl', 3-^^/— /K 4-/>^Vl— /V. d, 1 
-aJ?/M#-— /K a-TVUf^M"— /K /V. sec-y^/VT/l^^— 

/K 2-^f/Wl-^/- /K -iVT^A'TA'Z*— /K tert-T^T/W=i— /K />^h 

[0232] *HBffi«SrffiVN35cv^ttfr«fe<O0!IS:, WT^to 

[0233] (l) a -^/^^^0SJS^, BU&t&m&titM'i-ZZLklz^:*) a ;v%i/$:tkW& 
(3) a-^;^>4SHM, 7K^^Lrv^a-^/v^v^«$-fr-r{c, PS 

*feo 

[0234] »*»cffiffl*n»««^1«5iJ8l©«4:bTW:, ooo-^ioo, o 

00, 0*L<«^J5, 000— $J50, 000. XQfft £lXfc£$J10, 000— &J30, 000<D&g 
[0235] ^n^rh^^— iz.mm£tmZ>Ufc<D&\bVX^ ?;vMM?v^y?7-7^m 
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mmm 1 

[0236] &T<Dmmmfc£V)*mwz£bimmz.®.w-rz>o *mw\*£kT<v$mm<D?* 
[0237] (i. mm^m^xffYW^m) 

[0238] (1. 1 -fenlf^— ttttVy— WmfeWlMfe) 

30 u KTMOmMirnfcf s}"— ^7kM%tb30 n \<D4Q>rrM>ysW&Y x )V (pH7 

zim&mnzittLW:, ioox:xio^m^ni-^ticj:^xmm^m^^o m 

V^T780m1^>1M Tris-^^^»^(pH7. 0)^oJ;U?120/i KD^^MM^^ 

—^AR-im^Mm (^%mm±M) ) ^(Dm-^m^mmvxm^-u sosnm-e 
(Dmytmrnm-rzo mm&&<Dy;v^~^mm*m^xmmm%m*mi£ 
u mm&mzftfci-^ -<Dmm&mimmxmbtLtcw.ytm%^xte#), tm 

tp(D^f/U=i—^m^ib^ 0 irntf^-— xftxft})?— fcfl^££te, _LfE;^U;<92 

[0239] (1. 2 a-1, 4^K*7>-***y^— - tf^ttzglJ^&O 

50 m l<D4%?7X#—7*3cXbV^7k$$Wb50 ix KD50mM^k=3— 
by^ATk^^^U $^>^§3^^Lfc^^lOO/z l^PX.T200/z 

mn^tc^ 800/il(D^-y^V^(15mM ^D^f^T^^!)^, 100 
mM mm&m SrM^U RffcZ&lkZ^tZo ^T200 n l£)568mMT;*^tf 
i/^( P H5. 0)&1mx.XmWU ££/&^£r#5o 30X:X20ftmi&& 
UfcfL ^3fe^tf^fflV^-C850nm-e(Z)P^3feS»J^«o }t^E*q<£&£$£y^ 

m&m^^xmmimytmzmfeu mm&m*i¥m-z> 0 ^mm^m^unxm 
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[0240] (1.3 m>Ma-?A'#><D&m<DWrttm 
[0241] ma] 

= (or-^JU±)>(mM ^;Uzj-X^i))-=-(*]^-tzPt*7|--X(mM)) x 100 

(i. 4 a-^^^mm^m^M^m^m) 

o 

[0242] i¥b<J3\ #7.A£LTShodex SB806M— HQ (BBfaMUM) £fflV\ 

Tte^ S3fc$C£L1& M$& (DAWN-DSP, Wyatt Technology*^) 43 

jajfftt-cshodex ri-71, m^amiM)^<D)m^xm^vxm^^tc 0 *9j»%4o 

^fcv^^/l^ 7*—?ffiffiy7h$=.Tm&& ASTRA, Wyatt Technology^: 

o 

[0243] (2. iiOil) 

[0244] (2. 1 m^^.-fent^-^^*y^-^(Dm^^-lfe) 
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Clostridium thermoceUum^fefrjtfc^&ttmU Z.fl$rrl<^fU—hbUt 
o &T<02«<0^JifcDNA:7 p ^-r— : 

-^J5jfeDNA7 P ^-Y "V' 1:5' aaactctagaaataattttgtttaactttaagaaggagatatacca 
tggagttcggtttttttgatgat 3' (IB?U#-^l) & £0* 

^DNA7°7-l'-7-2:5' aaactcgagaattacttcaactttgtgagtcttt 3' (IB^J#-^- 
2) 

98<c-ci#f^ ss'C-ei^, 68X:x3^m<Dmx3o^-^/vjjnm 

e^S^BiR^— i^^Km'i^ IZSSm^*— pET28a (STRATAGENE 
tfcSS) fCi£B.^&^ ^^KpET28a-CBPlSr#fc 0 ^^^^KTi*, -fenbT^- 
— *jtfc*;fcy 7— -tfiftte^Sr, -ry^otVv- 0 -D-^tf^fc^/^K (IPTG) W 

[0245] ^O^^^KSr, *Cfl§0BL2 1 (DE3) pLysS (STRATAGENEf±$0 fcU =i 

%M;^h^(Difco^tM) x o. 5%»»3i^(Difcott*i), 1%^-^hy^^ 1. 5 

±^it&Ufc:fcJ»S£^ftt"3££fcJ:0> Clostridium thermocellum&^irn 
[0246] **;**y^— Hfjft^Sr&tf^fcSr. ^fA£*Wt« 

[0247] ^(D^BM*. &&MM#^^y^^ttLBMmi%hV7'h^ 0. 5%»»^ 
^(^-DifcotfcMh l%^-fb^hy^A)iy^h/K^aU 120rpmr^^$^ 
fc#b37X^3R*ft^»#2iUfco ^<D^ X IPTG&1. OmMl^i^KO^l 
37*C-e$e>^8^M^^Lfc 0 #Cl^C\ Z.<Dmmm&5, OOOrpmtr 

x5ftmm>t>&mL.x^ ^mm^m^um^tco mhtittmw^ somim. 4m 
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-em^tiitimfrxvtimu mm&vmsonA^nito r^itittii, 132U/ 

[0248] ^<om^#». 55°CT20^P^»bfc o jbPS&gU 8, 500rpm^T20^K^ 

C#> W'fbbT^ V ^cHis-Tagg^^flgNi-NTA agarose (QIAGENtfcM) 
mvx±ti\f^r—^^Vy— H%Z.<DfflmKW.M£ J &fc 0 Z.(Dffim%:. 300mMi£ 

m^ffifr^X^myo&^lstCo JKWt\ *>v^{f£300mMi&fb^y?J>>i:150 
mM^f^y- /Vjoit^l. 4mM 2-^/^^ P h^7— /V^tfMW^-e^W^^r 

[0249] (2.2 ftttl^f a-1, 4-^y^*y7-^lI^fe) 

M$vMa-l, 4-^/\y^»^^V9— ifitfc^-(Nakano£> % Journal of Bioche 
mistry (Tokyo) 106 (1989) 691) %m$l^— Amp bthfcZ&^L^?? 
— pET3d(STRATAGENEf±$l) ^ffi.^^^-, :/7*5KpET-PGP113<lr#fc 0 

^ht^/^K(lPTG)M^ti7 P n^--^-(D$iJ^ITtC^»jpItg^jS^L^c„ r<D^ 
^K2r, ^:J^MBL21 (DE3) (STRATAGENEtUSD ^fcy^Mr/VifefilJ;*) 
fALfco m^KT^t°v'y^^ti-LB^(l%hy^ B h^(Difco 
ft^h 0. 5%^#rc^(Difco|±^), l%ifrft^hy^ 1. 5%*^))^^ 

, mA^titcm^(DMm^m^f-r^tiz.x<>xmmvtc 0 &tc. nbtittmm 
&a-i, ^mm'Lx^^^.t^ mvmmzxoxmm^ 

[0250] ^<D*J3§0£r, ^^®T^fc°^y^^tPLB^(l%hy7°h^(DifcothM) , 0 
. 5%&m^X(r>i£coftM). l%mk1-hV 1 ?-k)VJvhMZ.mmU 120rpm-T?}g 

m.^^^37x:x3mmmmm^tco iptg^o. imM, 
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fc 0 UhfltiMW^. 50ml(D0. 05%<DTritonX-100£-g-ti>20iiiM Tris-^^ 
[0251] ^<D0#|&#$:£, SS'C-eSO^-P^Pl^bfCo #PSfL 8, 500rpm^T20^^^ 

— ezmmicmm^tco mm*. 2oomMmk~rhvvj*&^&mmmxmft\,x 
^mm&fc&uto m^x, ^^m^3oomMmt^-hv^^nmmmxm 

[0252] mmm 1-1 - 1-6 : ©y^-ist'©/^-^^) 

7c:oT>|V3r^-<— h-tZ^bKXoXT^v— *&!&&ftofc 0 
[0253] [^1] 



^1 







la 


saw 


7>f7- 
( G4 *i) 


*Pt'*-A 

M 
(%) 


a** 

(mM) 


CBP 

(U/gtPt't-X) 


GP 

(U/g-frPt't-X) 


HifcfliJ 1-1 


6,000 


3 


30 


6.6 


50 


14.560 


HJfi^J 1-2 


3,000 


3 


30 


6.6 


50 


22,920 


mmm 1-3 


100 


3 


30 


6.6 


50 


51.120 


ni&flij 1-4 


75 


3 


30 


6.6 


50 


136,100 


HJfctfiJ 1-5 


9.4 


3 


30 


6.6 


50 


306.500 


mmm 1-6 


2.4 


3 


30 


6.6 


50 


461,200 



* 1 G4:-7Jl/h-T-H5/l— * 
ffiiSOpHli 7.0 Trfe-So 



[0254] :<D^, tnt't-^^, y ^(O^&T^o^ *aK**!J9— (CBP) £ 



WO 2005/056811 



55 



PCT/JP2004/018416 



>mz, -?y^— #^T-e^/^^*^y^-if (gp) zftm^xy?^— m 

[0255] (HJfe^j2-l— 2-5:^^ ©tn^- *J0v**y9*— ^ftWT^n- 
[0256] [^2] 



g!2 













CBPjgJg 








774"?- 


mm 


mm 




(u/g-tnt't-x) 






(U/gtPt't-X) 


<G4* 1 ) 




<%) 






(%) 


(mM) 




















(jUM) 






SJfctfiJ 2-1 


0.83 


3 


30 


50 


75 


83,600 


14.7 


HJfe^lJ 2-2 


1.65 


3 


30 


50 


75 


91,080 


20.7 


2-3 


3.30 


3 


30 


50 


75 


111,200 


25.7 


ftffiffll 2-4 


6.60 


3 


30 


50 


75 


129.900 


33.8 


HJStflJ 2-5 


13.20 


3 


30 


50 


75 


144,900 


35.2 



* 1 G4:VJUKrh7:+— * 



[0257] ^<D|^ 6. 60U/g-trntf;*— ;**-ete\ -fenlf^— ^tfv^y^— tfoi^ii^ 
£/»fg£;ft7C 0 



WO 2005/056811 



56 



PCT/JP2004/018416 



[0258] (^lifeW-l— 3-5'M* <DV>'Wm8te<07'5X'—X&l&) 
[0259] mz] 



m.3 









it 


(%) 


(mM) 


(G4*') 

M 

(UM) 


(%) 


cbpm 

Cu/g-bPt't-x) 


GPlJl 
(U/g-iint'*-X 


mmm 3-1 


5 


75 


3 


6.6 


50 


112.300 


29.4 


mmm 3-2 


15 


75 


3 


6.6 


50 


110,200 


32.2 


mmm 3-3 


30 


75 


3 


6.6 


50 


111,000 


32.3 


mmm 3-4 


45 


75 


3 


6.6 


50 


91,360 


24.6 


HJfctfJ 3-5 


100 


75 


3 


6.6 


50 


88.060 


12.8 



ffifc<DpH\x 7.0 -ea&^o 



[0260] ~(D%£^ ])>mM&dn5mM~30mM<Db%fcT^v—X<DUm&Mhm)<^, 
5mM- 45mM^>fQH-e«. T5n— ^It5l^{i^^tl,^^if^:#<^^e>^V^7c^^), 5m 

[0261] (aH«r|4-l— 4-3 : <D±vtt~-^mX(DT*v— 

f'<>X^*^—h1r%-hic£^XT^v~^&&ft<>fc 0 
[0262] [^4] 
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*4 









mm 


<%) 


tnt* *-* 

(%) 


(G4") 
(// M) 


•J >g£ 

(mM) 


CBPxiJg 

(U/g tnt' *-*) 


gpSI 
(U/gtQt**-*) 


mmm 4-1 


3 


75 


30 


6.6 


50 


122,000 


32. 1 


raei 4-2 


6 


150 


60 


6.6 


50 


110, 200 


30.3 


mmm 4-3 


12 


300 


120 


6.6 


50 


112.500 


27.2 



* 1 64 : v;U hr" h^*— X 

■j >Bft«ffi»a> p hi* 7. 0 -cfc* 0 



[0263] r^j^m, tttt—xbzf?^—bV>&b<Dm&&&&4te^\ttti\f*— 

[0264] (HJi^|5-l-5-4 : tf^—T^yfy—^^ *fc:W:^/W=i— X^f^— if, A* 
[0265] [^5] 
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ID 

m 



»3 



oM 5? 



I 

a. 

HO 



SI 5 
a. a 

3 



i v w 



1 



I 

+5. To 



I 

I M -i-i 

-4 "v. 



tig' 

m 



I 



m * 



K? 

p 

Q 

r- 

±t 

I 

a 

G 

m 



« 
_> 

AJ 

m 

■A 
C 

1 1 

UK 

1 

o 

ft 

< 

a ^> 
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[0266] r<Di£ jjt:. HJ&^ iC^/Wa— Xjy*?— (GI) ^fcte^A-^— ^t^rV^— t? (G 
Ox) +A^-f(MT) +^/l^F-^— (POx)«r*Jir*"5£.fcK:J:o"r, T5: 

Ox) i^n^-f(MT) +^/l^h=»r^— - ^(POx)»Ptfci^^i* > T^n— 

[0267] ^WOlnlili, -fentr^-— ^©Apy^BHWH"e^C5^=«— ^dSCBPdSit^ 

[0268] (HJfe^e : a -1 , Sftnfe^W frU^^m 

tnift- ^>0. 3g. (G4)0. 75-^f^tz^-/V£ N 30mMy>'g&ft1K?ft(p 

H7. O) 10mlKligfi?£i*\ dd{C_b|E<02. l<DiJJfcfr«fe^moT#?>tbfeJ(ft|fe^.-fe 
ot't- ^CWWJ^— tfl. 98U, _h|B(D2. 2«Mt^ot#bllf«^ 
H#P^a-l, 4-^yW^>*^aWJ9— t?15U, $b{-#W2000-316581^-<D^Jg 
#J 1 ^sS^©^&(C^oTflMUfcAquif ex aeolicus £ M^l^^^^^ 

m&k*^*tZ>yfr%^0. 048g£#fc (WI5)32%) 0 

[0269] mMffl6xnbtitc.y'/\'$i/<Dftm 

Xr^<D¥-&}%H\L$iM$:, H. Takata£^ Carbohydr. Res. , 295, 91-101(1996 
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[0270] mmm7 : mmm.*^~rz>?;vjji/<D&j&) 

•fentr^-— ^0. 3g, Zfy^— (G4)0. 75v^o*;V^ 30mMy^lfeifgfff$£(p 
H7. 0) 10mltJ:*^* x iwfc_hfE<£>2. 10i^M*'&^ : ^o-C#^tvfcmmx.-fe 
nlfa|-— **;**!J?~ t?l. 98U, _LfE<£>2. 2©*U^fist!:|^o-C#feh/fc|a*^. 
M$vMa-l, ^-tfjVjJ'ylfr?^)*?— if 15U % $t>f£Thermus aquaticus^3(54- 

16B#FefHV3r^.^— hUho Jfe*5, Thermus aquaticusS^4- a -tf/Vjj/Yyls 
y.y^y— ^tLTIJ, Thermus aquaticus & 5(54- a — ^jV^j/Yyl^^y^y— £ 
<E>R£— ^^KDDNAlB^JSr^ffiL-C, _hfB2. 2tf>a-l, 4-^^^Jjx^*y9— £ 

[0271] -fv3~*-<— h&t^L 5ifcm^&<Dioo%^#y~/i'&toKXy/}s*^&ttm 
0. 05g#fc(HX«J33%) o 

[0272] mitm7x*nbtvrz.?jvi3i/<Dftm 

•ftT$n~-X$mZ>o ^X\ &f&&tliZ3!kVtyA'#><D-M&* T. Takaha, M. Yan 
ase, H. Takata, S. Okada and S. M. Smith:J. Biol. Chem. , 271, 2902- 
2908(1996) K&M<Dj?mz$£<>XMfel,tZo Z.<DjjfeXtZ, ^ft©7^^ 

. Hot, mMm7xnhfitz.^;v^(Do^(Dm29%^m^^ 

$e tcCBPjoitFGP^P X.T4- « ->f;Vi3S hy^y>y=.y—i?&&t>i^t?Z.b K 
[0273] m^mi X*X&])y<— ^^WUX^) 
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X^n— ^*^*y9— *tf (SP) ©W^^^Sfcftl^ G-l-P^WMOSHc 

[0274] £1=% 

$t-2SS50mMOG-l-P ; 
^S50U/mlO^(SP) ; 

^^^50mMC£>Tris-HCl(pH7. 0) 

(%) = V I/MM (mM) /50 X 100 o 
[0275] W£k&UT<7>m6fc^~f-: 
[0276] [^6] 



me 



mm 


— (50mM) 




6BSRJ] 


1 6B#r B i 






15.8 


15.8 



(2-l)-trntf;tf-— ^^(D^n— X^^(CBP+SP+Fru) ; 
(2-2)GOx+MT+POx*#T-etf\ -fenlf ^— ^^O^^n- (CBP + 
SP + Fru+GOx+MT+POx) 0 
[0277] £f\ ^S50mM(Dttl^J®3|SK-fent^— X) x #t-^10, 30*fcf* lOOmMO 
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ymW(%) =^n-^$(mM)/50(mM) X 100 0 
[0278] ^m^T^*7^-f-: 
[0279] [Mil 



[0280] 



[0281] 





GOx+MT+POx&L 


GOx-f MT+PQx&U 




<mM) 


X-i7P— xs&m 

<%) 


(%) 


i 


10 


1.22 




30 


1.00 


1.20 


100 


1.50 





* 1 v^ma. 'j^-^mij'j^A-'jymTKm-i-b^AmmmtLx^muz. >)>mm® 

j$05pHf* 7.0 -e&&o 

^^-if^V>TSi^^^^^3^^i*i-^^^<toT^P-^(Di|X^ 

^B^^^fel^J;?), §tt«b«>j3-l, -t/Vti—x&XTf^CD 
^#£t-3^*--v^-C&5 3-1, ^#-C^J^oij^a-l, 

-So 

wfe. ^(Dmm^m^m^xm^ti^^h(DXi-t^\ *mwu, #rpt»^ 
^m^x<>x(D^(D^m7im^ti^^xh^ttmm^ti^o 

m^^xmwmm&mnirz^ttfx^z^btimMtstiZo *mm&\z&^x5\ 

tix^^<Dtmmi^(D\Hm^mmm^M^0^t^xmm^^^xh^ 
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[i] js -l , A-^f^^h a -y^x^mtrttmx'tb'ox. 

j8 — l, 4-? /vjiish, -fy^—h, V^mUt, j3-l, 

[2] MIS ]3 -1, 4-^/^V^ N ±W3~~-*X*&><9, MIS j3 -1, 4-i^/^>-^^y7— 
[3] MIS j3 -1, 4-^/K*/>-^ M-^-SsaJiOirn^-y^lt-efeO, MIS 0 -1 , 4-7 ;v 

o 

[4] MIS j3 -1, 4-7 m&m&±<D-tu*V=?mx»&<9, MIS 0 -l, 4-7 ;v 

if-e&S, ft^^l^lB^O^feo 
[5] MIE£MX@{^i3l^ MIBa-^/^^^i:ID^F^giJ^-r^^^-x^, 

MIE^^^^i-5Xa^^^^i-5, ft ^IS^O^mo 
[6] MIS2«^ y/^~^y*7-Vttfey/^-xttisy~ 1?£r£k^&\ m 

IS«£0^& 0 

[9] Mfsy^MC;^ mmv^m. ?^=*-*-i-v>m, ^tatmmu>mt^^-^- 
do] mmv^mm^m&tK lmM—somM-cfcs, m^miKmm<D^m 0 

[11] MIS a —tf /Vjjl/jfi N T5n-*-e&3, t»^l(-fEtt(0^-}fe o 
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[01] 



j8-i,4-soua i 

(S^-Jtn) 



*-1.4-$OU*> 



+ 



(fi^ftn - 1 ) 
4 



Pi 



[02] 

tOt't-X f ► X-1-'J>{ 

+ 



ar-1.4--^ju*> 
^-f"*— ] — * a-1.4-5^;U*> 



^XtMJ^— -if 



(S£l£m+ 1) 




0.83 1.65 3.3 6.6 13.2 

□ If*— ^— tfiUU/g-fc P e^"— X) 
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